A scheme for an adaptive network of nonlinear e l e ments and delay lines is proposed, which can learn to model the t i m t r e s p onses of a non-linea r, multivariable system. The structure has been applied to build a model of a highly coupled multivariable process: gas tungsten arc welding. T h e paper presents the architecture, the learning algorithm, the summary of experiments which showed the feasibility of the approach, and proposes a controller architecture which can regulate the welding process using neural network techniques. 
ABSTRACT
This paper describes an adaptive, neural network strategy for the control of a dynamic, locomotive system, in particular a one-legged hopping robot. The control task is to make corrections to the motion of the robot that serve to maintain a futed level of energy (and minimize energy losses). While for many dynamic systems energy conservation may not be a key control criterion, legged-locomotion is an energy intensive activity, implying that energy conservation is a primary issue in control considerations. We effect the control of the robot by the use of an Artificial Neural Network (ANN) with a continuous learning memory. Results are presented in the form of computer simulations that demonstrate the ANN'S ability to devise proper control signals that will develop a stable hopping strategy using imprecise knowledge of the current state of the robotic leg. 
A PERSPECTIVE ON RESEARCH AIMED AT UNDERSTANDING THE SYSTEMS NATURE OF NEURAL CONTROLLERS

Abstract
In biological systems, motor control as well as other information processing tasks are carried out by networks of neural processors. Over the years, researchers have attained considerable understanding of the use of stochastic algorithmic approaches towards the control of physiological systems. In distinction to that, this paper describes work aimed at understanding how neural networks themselves do adaptively and incrementally learn to implement effective control action. We place our work in perspective relative to the adaptive stochastic control approach on the one hand and to the completely heuristic reward/punish approaches on the other. Related work of the same nature is also discussed. Emphasis is on understanding the research issues and the approach, but illustrative results are also presented.
NEUROMORPKIC LEARNING IN T H E PRESENCE OF NOISE:
Application To Real-Time Adaptive Control. 
OF CONTINUOUS-VALUED MAPPINGS
Abstract
T h e ability of feed-forward neural net architectures to learn continuous-valued mappings in the presence of noise is demonstrated in relation to parameter identification and realtime adaptive control applications. Factors and parameters influencing the learning performance of such nets in the presence of noise are identified. Their effects are discussed through a computer simulation of the BackError-Propagation algorithm by taking the example of the cart-pole system controlled by a non-linear control law. Adequate sampling of the state space is found to be essential for canceling the effect of the statistical fluctuations and allowing learning to take place.
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